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(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 

(57)Abstract: 

PURPOSE: To improve the degree of integration and 
prevent the generation of crack, by forming an outer 
connection electrode on an element region by using a part 
of the uppermost layer of a plurality of conducting layers 
formed on a semiconductor substrate. 
CONSTITUTION: A semiconductor chip 1 is constituted of 
circuit elements, metal wiring layers 9, 10, 12, and 
interlayer insulating layers between them which are all 
formed on a semiconductor substrate. The layer 9 and 
circuit elements (gate polysilicon 7 and a diffusion layer 8) 
are connected by contact boles 1 1. The layers 9, 10 are 
connected by a viacontact 13, and the layers 10, 12 are 
connected by a viacontact 14. An outer connection 
electrode 6 is formed by using a part of the layer 12 as 
the uppermost layer. Under the electrode 6, the layer 10 is 
not positioned, and an insulating layer 15 is formed. 
Thereby the insulating layer under the electrode 6 is 
thickened, the generation of crack at the time of bonding 
can be prevented, the area for an electrode is omitted, the 
degree of integration is improved, and a chip can be flattened 
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Japanese Unexamined Patent Application Publication No. 3- 
108338 

(1) 

The present invention, for achieving the above objects, 
has a structure as described below of a semiconductor 
integrated circuit device comprising an integrated circuit 
device region formed pn a semiconductor substrate, a 
plurality of conductive layers provided on the integrated 
circuit device region, electrodes for external connection 
formed at portions corresponding to the integrated circuit 
device region of the uppermost conductive layer. 

(2) 

For solving the problems by the conventional 
technologies, in the present invention, the electrodes for 
external connection are formed in the device region by using 
parts of the uppermost conductive layer, which is formed 
above the semiconductor substrate. Since the peripheral 
portion of the semiconductor integrated circuit device can 
thereby be omitted, the area of the semiconductor integrated 
circuit device is reduced. If the area is the same as that 
of a conventional one, the functions of the semiconductor 
integrated circuit device provided can be enhanced. 

Furthermore, right below the electrodes for external 
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connection, conductor layers having the same potential as 
that of the electrodes for external connection are formed in 
the same layer as an internal conductive layer between the 
uppermost layer and the lowermost layer among the conductive 
layers, the conductor layers being * independent of the other 
conductive layers. As a result, short-circuiting between 
the electrodes for external connection and the conductor 
layers below the electrodes caused by cracking generated by 
impact during bonding does not affect the circuit. 

(3) 

As shown in the drawing, a semiconductor chip 1 that 

f 

will be formed into a semiconductor integrated circuit 
device includes a circuit device formed on a semiconductor 
substrate 2, three metal lead layers 9, 10, and 12 provided 
thereon, and insulating interlayers therebetween. The metal 
lead layers are the first metal lead layer 9, the second 
metal lead layer 10, and the uppermost third metal lead 
layer 12 for forming a bonding pad 6 which will be used as 
an electrode for external connection. More specifically, 
the second lead layer 10 is formed so as not to reside below 
the bonding pad 6. The first lead layer 9 and circuit 
devices (a polysilicon gate 7 and a diffusion layer 8) are 
connected with contact holes 11. The first and second lead 
layers are connected with a via contact 13, and the second 
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and third layers are also connected with a via contact 14. 
(4) 

Fig. 2 is a plan view showing a semiconductor 
integrated circuit device according to a second embodiment 
of the present invention. In the drawing, the bonding pads 
6 are disposed vertically to I/O cells 4 with an insulating 
interlayer (not shown) therebetween. In the positional 
relationship between these components, these components are 
overlaid so as to partially overlap in this embodiment, 
although these are arranged in the peripheral portion in 
conventional technology. This overlaid arrangement can 
reduce the area of the semiconductor chip. 

In the second embodiment, about a half the bonding pad 
6 overlies on the I/O cell 4. However, the bonding pad may 
completely overlie on the I/O cell, regardless of the above 
arrangement. In general, the bonding pad is provided on the 
second metal lead layer. However, in the present invention, 
the third metal lead layer 12 is further formed for 
providing the bonding pad 6. 

(5) 

According to the above structure, as a first embodiment 
of the present invention, an integrated circuit device can 
further be provided under the first metal lead layer 9 below 
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the bonding pad as shown in Fig. 5. In this drawing, the 
components arranged as in Fig. 4 are referred to as the same 
reference numerals without description thereof. 

In this structure, a diffusion layer 8 is provided in a 
semiconductor substrate 2, an insulating layer 18 is formed 
thereon to form a polysilicon gate layer 7. A first metal 
lead layer 9 connecting to a contact hole 11 is formed 
thereon. A second metal lead layer 10 is provided on an 
insulating interlayer 19 on the first metal lead layer 9. 
The layer 10 is connected to a bonding pad- 6 bonded to a 
wire 16 through a via contact 14. 

When an insulating layer resides between the bonding 
pad 6 and the first metal lead layer 9 or when a conductor 
layer having the same potential as that of the bonding pad 6 
and an insulating layer are formed therebetween, a device 
such as a transistor can also be provided under the first 
lead layer 9. 
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